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motor dominance.
The idea that developmental dyslexia is ever the result of a primary visual disorder is not at present popular because conventional tests rarely reveal any disorder of a dyslexic's eyesight, while thousands of children with profoundly abnormnal vision nevertheless learn to read successfully. Dyslexia is generally held to be a general cognitive defect rather than a perceptual one. ' Dyslexia is, however, often associated with abnormal movements of the eyes. 23 Although many people suggest that these are merely a consequence rather than a cause of reading difficulties, perhaps arising from children's inability to make sense of what they see, 4 it is now clear that many dyslexics have unusual eye movements even when they are not trying to read.
They are more likely than normal readers to show esophoria,5 convergence insufficiency,6 breakdown to saccadic jerks (cogwheeling) during attempts at smooth pursuit,7 excessive numbers of regressions, and inability to maintain stable fixation when viewing sequentially illuminated light-emitting diodes. 8 These eye movement disorders may help to explain a child's difficulties with learning to read. Reading Results Fig. 1 shows some of the results of these studies. It will be noted that, while the 80 fully studied dyslexics and the 80 normal children had very similar mean ages and nonverbal IQs, the average reading age of the dyslexics was almost 4 years behind that of the controls. The mean reading age of the dyslexics was almost 10 standard errors behind that of the controls. 18 The mothers of 116 of 354 reading-retarded children (33%) reported that theirs had been a 'difficult' birth (premature, low birth weight, excessively long or short labour, fetal distress, or other memorable obstetric problem). 124 (35%) reported a close relative (parent, grandparent, or sibling) with reading problems.
No consistent differences between dyslexic and normal children could be discerned on routine ophthalmological or orthoptic investigations apart from a slight excess of mild esophoria amongst the dyslexics. This has been found in many studies.5 It may be taken as another sign of ocular motor immaturity. Visual acuity was usually normal and equal in both eyes. Neither amblyopia, suppression, convergence insufficiency, nor manifest squint were commoner among dyslexics.
The results of the Dunlop test were clear, however. 50 (63%) of the 80 fully studied dyslexics and 142 of the other 274 (52%) (i.e., 54% of all the children with backward reading who were examined) had failed to develop stable ocular motor dominance, whereas only one normal reader (in fact low normal) showed unstable dominance on this test. Moreover afterwards we found that, of the dyslexics whose reading errors had been assessed, all those who lacked stable dominance had been classified as 'visual.'
Crossed dominance was less than half as common in the dyslexics (18%) as in the normal children (41%), because such a high proportion of dyslexics had unstable eye dominance. Among dyslexics with stable eye dominance and normal readers crossed and uncrossed dominance was found to be almost equally common (see Orton'9 and Zangwill20).
Discussion
In the controlled study neither the children nor ourselves were informed which subjects were normal nor which were dyslexic, 'visual,' or 
